induces increase in weight, collagen, elastin and contents of various protein components of the blood vessels and heart (1, 2). However, it has not been clarified how early these changes appear during the developing stage of hypertension.
clarified how early these changes appear during the developing stage of hypertension.
In the present study, I investigated the prolyl hydroxylase activity in aorta, mesenteric artery and heart in experimental hypertensive rats with aortic constriction and examined the effect of hypertension in an acute stage. Prolyl hydroxylase is an enzyme participating in the biosynthesis of collagen (3).
Under pentobarbital anesthesia (40 mg/kg, i.p.), the abdominal aorta of male Wistar rats, weighing about 200 g, was constricted subdiaphragmatically by tying a silk ligature around the aorta and using a needle with an outer diameter of 1.0 mm. The needle was then removed leaving the aorta constricted to the diameter of the needle (4). Unoperated rats were used as controls.
Final blood pressure of the rats anesthetized with pentobarbital (40 mg/kg, i.p.) was measured by cannulation of the left carotid artery.
Rats were decapitated and the aorta, mesenteric artery and heart were excised. with bovine serum albumin as the standard. Table 1 shows the body weight, heart weight and blood pressure in rats with or without aortic constriction. The blood pressure was significantly increased at 6 hr after the con striction, then gradually increased to 176_4.5 mmHg at 48 hr. Heart weight was signi ficantly higher (p<0.05) than that of the control at 48 hr. But body weight did not differ from that in the controls. Table 2 shows the prolyl hydroxylase activity in aorta, mesenteric artery and heart.
Prolyl hydroxylase activity in the aorta proximal to the aortic constriction (hypertensive side) was significantly (p<0.05) increased at 24 hr, highly significant (p<0.01) at 48 hr, being 29% higher than in the control. Prolyl hydroxylase activity in the heart was also increased at 48 hr significantly (p<0.05). However, there were no significant differences in prolyl hydroxylase activity in the mesenteric artery distal to the constriction. It was reported that collagen biosynthesis is increased in the blood vessels and heart in rats made hypertensive by treatment with desoxycorticosterone acetate-salt (1, 7), in spon taneously hypertensive rats (1) and in rats made hypertensive by renal clipping (2) . Im munohistochemical studies also showed that prolyl hydroxylase activity was appreciably increased in the blood vessels in spontaneously hypertensive rats compared with controls (8) . The alteration in collagen biosynthesis in the cardiovascular system of hypertensive animals was limited to the arterial vessels and heart as was the increased pressure (4, 7).
However, these results were obtained in cases of chronic stage of hypertension.
The present study has demonstrated that increase in prolyl hydroxylase activity in the aorta and heart (hypertensive side) occurred in the very early period after the aortic con striction.
On the other hand, there was no apparent increase in prolyl hydroxylase in the mesenteric artery. These results suggest that collagen biosynthesis is enhanced and hyper trophy occurs early in the course of development of experimental hypertension in both the aorta and heart.
Further studies are in progress to clarify the relationship among the degree of pressure, duration of the hypertension and collagen biosynthesis, using the constant perfusion pressure system.
